Time-course effects of systemically administered diesel exhaust particles in rats.
Nanosized fraction of particulate air pollution has been reported to translocate from the airways into the bloodstream and act on different organs. However, the direct effect of these translocated particles is not well understood. In this study, we determined the time-course (6 h, 18 h, 48 h and 168 h) effects of the systemic administration of 0.02 mg/kg diesel exhaust particles (DEP) on systolic blood pressure (SBP), systemic inflammation, oxidative status, and morphological alterations in lungs, heart, liver and kidneys in Wistar rats. SBP was significantly decreased at 6 h (P < 0.05) but no significant effects have been observed at later time points. The leukocyte numbers were increased at 6 h (P < 0.05) and 18 h (P < 0.05). However, the platelet numbers were significantly decreased (P < 0.05) 6 h following the systemic administration of DEP. The IL-6 concentrations in plasma was increased at 6 h (P < 0.05) and 18 h (P < 0.05). Similarly, superoxide dismutase activity was significantly increased at 6 (P = 0.01) and 18 h (P < 0.05) following DEP exposure. The direct addition of DEP (0.1-1 microg/ml) to untreated rat blood significantly induced in vitro platelet aggregation in a dose-dependent fashion. The activation of intravascular coagulation was confirmed by a dose-dependent shortening of activated partial thromboplastin time and the prothrombin time following in vitro exposure to DEP (0.25-1 microg/ml). Histological analysis revealed the presence of DEP in the lungs, heart, liver and kidneys. However, the morphological changes were only observed in the lungs, where the presence of infiltration of inflammatory cells was observed as early as 6 h, increased at 18 h, and decreased in intensity at 48 h and at 168 h. We conclude that the direct systemic administration of DEP caused acute effect on SBP (6 h) and systemic inflammation and oxidative stress mainly at 6 h and 18 h. Despite the presence of DEP in lungs, heart, liver and kidneys, the histopathological changes were only seen in the lung which suggests that, at the dose and time-points investigated, DEP cause inflammation and have a predilection for pulmonary tissue.